Introduction {#sec0005}
============

Fractures of the clavicle are frequent injuries and are responsible for 2% to 15% of all fractures of the human body and 33% to 45% of the injuries affecting the scapular belt.[@bib0005], [@bib0010], [@bib0015], [@bib0020] According to the literature, diaphyseal fractures are responsible for 69% to 82% of clavicle fractures and more than half of these present displacement; fractures of the lateral third, for 21% to 28%; and fractures of the middle third, for 2% to 3%.[@bib0015], [@bib0025], [@bib0030], [@bib0035] There are two peaks of incidence: the first and larger peak is associated with young and active male patients; and the second, with elderly individuals, with slight predominance of females.[@bib0020], [@bib0025], [@bib0040]

Morphologically, the clavicle has an S shape that results from union between two opposing curves at the level of the middle third. The bone is thin and consequently weak at this union, which is the commonest location for fractures.[@bib0005], [@bib0025], [@bib0045]

The supraclavicular nerve is a sensory nerve that originates from the C3 and C4 nerve roots of the superficial cervical plexus and divides into medial, intermediate and lateral branches. The nerves form branches in the proximal region of the clavicle and provide sensitivity for the clavicle, anteromedial region of the shoulder and proximal region of the thorax.[@bib0020], [@bib0035] This anatomy makes them particularly vulnerable to injury, in cases of clavicle fracture or during surgical treatment of such fractures.[@bib0050]

The aim of the present study was to retrospectively analyze 309 clavicle fractures and their relationship with injuries to the supraclavicular nerve subsequent to trauma.

Material and methods {#sec0010}
====================

A retrospective analysis was conducted on 309 patients with 312 clavicle fractures seen between 2000 and 2010, at Hospital Santa Teresa, Petrópolis. Radiographic assessments were performed using standard radiographs and were based on the Edinburgh classification.[@bib0025] Among the patients analyzed, four (1%) presented fractures in the medial region of the clavicle, 33 (11%) in the lateral region and 272 (88%) in the diaphyseal region; three patients presented bilateral fractures ([Figure 1](#fig0005){ref-type="fig"}). There were 219 male patients (71%) and 90 female patients (29%). Their ages ranged from 17 to 67 years, with a mean of 32 years. There were 166 fractures (53%) on the left side and 146 (47%) on the right side.Figure 1Total number of clavicle fractures in the sample, divided according to location.

None of the patients presented any previous fractures of the clavicle. Conservative treatment was used for 277 patients, a sling or orthotic device was used for eight patients, and surgical treatment was used for 32 patients.

Inclusion criteria {#sec0015}
==================

Patients were included in this study if they presented a displaced fracture of the diaphysis of the clavicle and were aged over 17 years and under 70 years.

Exclusion criteria {#sec0020}
==================

Patients were excluded from this study if they presented: age under 17 years or over 70 years; proximal or distal fractures of the clavicle; fractures without displacement; pathological fractures; exposed fractures; vascular alterations; delayed consolidation or pseudarthrosis; floating shoulder; previous fractures of the clavicle; or cranial trauma.

Thus, 255 patients with displaced fractures were included in this study: 204 with type 2 B1 and 51 with type 2 B2 ([Fig. 2](#fig0010){ref-type="fig"}).Figure 2Diaphyseal fractures of the clavicle divided according to the Edinburgh classification.

For each patient, clinical and radiographic evaluations were performed in the 1^st^, 2^nd^ and 3^rd^ month after the trauma.

Results {#sec0025}
=======

Among the 255 patients analyzed, five reported that they not only had pain and functional incapacity of the affected limb immediately after the trauma, but also had paresthesia on the anterior face of the thorax ([Table 1](#tbl0005){ref-type="table"}).Table 1Identification of the patients with complaints of paresthesia following diaphyseal fracture of the clavicle.Sex and ageType of injury and sideClassificationTreatmentResult27 y; M(RPS)\
Fall from bicycle\
General lacerations\
Right side2 B2ConservativeImprovement of paresthesia after 2 months29 y; M(LBT)\
Fall from motorcycle\
Fracture of left tibia\
Right side (JRS)2 B2ConservativeImprovement of paresthesia after 3 months24 y; MFall from motorcycle\
General lacerations\
Fracture of the right patella\
Left side (RMM)2 B2ConservativeImprovement of paresthesia after 3 months23 y; MFall from height\
Laceration of left shoulder\
Left side2 B1ConservativeImprovement of paresthesia after 2 months35 y; M(MLS)\
Fall from standing position while playing soccer\
Left side2 B2ConservativeImprovement of paresthesia after 1 month

None of the 32 patients who were treated surgically presented any complaints of paresthesia in the anterior region of the thorax.

Discussion {#sec0030}
==========

The frequency of displaced and comminuted diaphyseal fractures of the clavicle, resulting from high-energy trauma, has increased considerably.[@bib0055]

Supraclavicular nerve injuries in association with clavicle fractures are very rare. However, these nerves are situated in a vulnerable location, and operations on the posterior triangle of the cervical region may cause inadvertent damage to the nerve branches.[@bib0060]

The supraclavicular nerve emerges, in common with other cutaneous branches of the cervical plexus, at the posterior border of the sternocleidomastoid muscle. It contains C3 and C4 fibers and divides into branches.[@bib0060], [@bib0065], [@bib0070], [@bib0075] These are distributed into three main groups. The medial group innervates the region proximal to the sternal angle and the sternoclavicular joint.

The intermediate group passes anteriorly or occasionally through the clavicle and innervates the skin in the region of the anterior axial line. The lateral group passes close to the acromion, in the region of the deltoid muscle and also over the posterior region of the shoulder, and innervates the skin as far as the region of the scapular spine (posterior axial line).[@bib0060]

The proximity of the supraclavicular nerves to the clavicle makes them vulnerable to injury when the clavicle is fractured, or when surgical access to the clavicle is needed. The symptoms may comprise alterations to sensitivity located only in the dermatome of the nerve branch involved, or diffuse hyperesthesia resembling a regional painful syndrome.[@bib0060], [@bib0080] Nathe et al.[@bib0070] reported that 97%w of the specimens that they dissected contained medial and lateral branches of the supraclavicular nerve. Approximately half (49%) presented an additional intermediate branch. No branches were encountered closer than 2.7 cm from the sternoclavicular joint or 1.9 cm from the acromioclavicular joint. Between these two limits, there was great variation in the locations of the nerve branches. For this reason, diaphyseal fractures are more liable to cause nerve injury. Our evaluation demonstrated that the nerve injuries occurred in cases of diaphyseal fracture and that most of them were in cases of high-energy trauma with significant displacements ([Fig. 3](#fig0015){ref-type="fig"}).Figure 3Diagram showing the layout of the branches of the supraclavicular nerve. A, lateral branch; B, intermediate branch; C, medial branch.

Supraclavicular nerve injury can occur following traction. In some cases, the nerve branches were found passing through an osteofibrous tunnel. Gelberman et al.[@bib0080] described resection of the nerve, while Omokawa et al.[@bib0085] identified two patients in whom the tunnel was opened and the nerve branches were released.

Nerve injury has also been identified following closed fracturing of the clavicle. Ivey et al.[@bib0090] successfully treated two patients with hypersensitivity in the anterior region of the thorax, by means of stellate ganglion block. Metha et al.[@bib0060] described two patients in whom the area of the nerve injury was resected. In the present study, five patients presented hypoesthesia on the anterolateral face of the thorax following closed fracturing of the clavicle and achieved improvement of their symptoms over a period of approximately three months, without presenting signs of neuropathy.

With the growing numbers of indications for surgical treatment of clavicle fractures, surgeons should remain cautious in relation to the branches of the supraclavicular nerve, when constructing surgical accesses. Furthermore, attention should be paid to persistent pain associated with clavicle fractures that are treated conservatively or by means of internal fixation, because of the possibility of neuropathy of the supraclavicular nerve.[@bib0050] It is worth emphasizing that, because of the great variation in the branches of the supraclavicular nerve, the symptoms may extend beyond the anatomical zone determined, and may include the proximal region of the deltoid and the posterolateral region of the scapular belt.[@bib0080] The incidence of paresthesia subsequent to operations on clavicle fractures ranges from 12% to 29% in patients who were treated using a plate.[@bib0095], [@bib0100] Wang et al.[@bib0105] found paresthesia in 46% of their patients and observed that patients treatment with horizontal incisions were more liable to develop paresthesia than were those treated with vertical incisions. The group with horizontal incisions also presented a greater area of paresthesia. Although paresthesia is a tolerable complication, some patients do not tolerate this sensation and may cause problems for the surgeon. We suggest that vertical incisions should be used, so as to diminish the paresthesia and avoid patient dissatisfaction.

Conclusion {#sec0035}
==========

Clavicle fractures and/or surgery on the shoulder may injure the lateral, intermediate or medial branches of the supraclavicular nerve and cause alterations to sensitivity in the anterior region of the thorax. Knowledge of the anatomy of the nerve branches helps avoid problems in this region.

Conflicts of interest {#sec0040}
=====================

The authors declare no conflicts of interest.

Work performed at the "Prof. Dr. Donato D'Ângelo" Orthopedics and Traumatology Service, Hospital Santa Teresa, Petrópolis, RJ, and the Petrópolis School of Medicine, Petrópolis, RJ, Brazil.
